A ffect Control Theory (ACT) states that while interacting socially, people try to create impressions that match culturally shared fundamental feelings associated with their mental representation of the situation (Heise 1979 (Heise , 2007 MacKinnon 1994) . The theory is built upon language-based mathematical models of impression formation, emotion, and attribution. Over decades, overwhelming empirical evidence has been gathered, corroborating the power of the affect control principle to account for social phenomena as different as emotions, deviance, social movements, and international relations, to name only a few examples. The research described in the present paper has a twofold goal: the first one is to apply Affect Control Theory to the area of leadership, which has rarely been done before. The second, and probably more ambitious goal, is to subject the theory to a rigorous test in a behavioral experiment. While the theory aims at explaining social behavior, the vast majority of ACTrelated research has employed methods that require the subjects to process language rather than to interact socially. The international ACT website (Heise 1997a ) currently lists about 170 research reports, only 2 of which describe behavioral experiments. While these two experiments (Wiggins and Heise 1987; Robinson and Smith-Lovin 1992) each focus on a particular aspect of Affect Control Theory, the experiment described here was designed to test whether the whole dynamics of impression formation, emotion, and behavior in realistic episodes of social interaction is indeed equivalent to the one in the processing of language that is so well described and sustained by previous research related to Affect Control Theory. 2009, Vol. 72, No. 2, 180-197 180 Heise 1979 Heise , 2007 
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states that people control social interactions by striving to maintain culturally shared feelings about the situation. The theory is based on mathematical models of language-based impression formation. In a laboratory experiment, we tested the predictive power of a new German-language ACT model with respect to actual behavior and felt emotions in leadership; 60 subjects managed a computer simulated company by communicating with 3 different virtual employees (within-subjects manipulation). Half of the subjects were primed with the concept of authoritarian leadership using a situational interview technique; the remainder was primed with the concept of democratic leadership (between-subjects manipulation). There were 14 dependent variables (leadership categories like praise, criticize, augment salary, etc.). The German impression-formation model correctly predicted 27 of 42 between-subjects contrasts (p < .05) and 56 of 84 within-subjects contrasts (p < .01). Moreover, Euclidean distances of emotions predicted by the German ACT model correlated negatively with the frequency with which the subjects experienced these emotions (correlations ranged from r = -.18 to r = -.61). These results support Affect Control Theory's proposition that realistic social interaction can be predicted by mathematical models of affective consistency.
THEORETICAL BACKGROUND Affect Control Theory
Social action as the confirmation of sentiments. In Affect Control Theory, a fundamental sentiment is a culturally shared feeling evoked by the mental representation of a concept such as a social identity, a behavior, a personality trait, or an emotion. The Semantic Differential allows one to assign a metric to such feelings, i.e., to treat a concept as a vector in a three dimensional affective space, hypothesized to be a universal organizing principle of the human mind (Osgood, Suci, and Tannenbaum 1957) . Decades of research (e.g., Osgood, May, and Miron 1975) have shown that three factors appear again and again when subjects rate the similarity of concepts on bipolar graphic rating scales with opposite adjectives at each end. The first factor, evaluation, usually refers to feelings of goodness or badness elicited by a concept, whereas the second, potency, is associated to feelings of being strong and big as opposed to weak or little. The third factor, called activity, is related to whether the feeling induced by thinking about a concept is calm or rather lively. Those three factors serve as basis vectors for the affective space. The Semantic Differential has been used by psychologists and sociologists to compile affective dictionaries in various languages, i.e., databases of the most frequently used words in a language along with the average ratings of these words by a sample of native speakers (Heise 2001) . The present paper is based on a new affective dictionary in German language. Our 1,905 subjects used the Semantic Differential to rate 1,100 concepts relevant to social interaction in an internet based study (Schröder 2008, forthcoming) . On average, each word was rated by 25.6 males and 37.8 females (see Heise 2001 on the general methodology). As an example, the German fundamental sentiment toward a mother (Mutter) seems to be very good, somewhat strong and neither calm nor lively, yielding an EvaluationPotency-Activity (EPA) profile of [2.8, 1.4, 0.4] 1 on scales ranging from -4.3 through 0 to 4.3 (Schröder 2008) . The feeling associated with a concept can be deflected from its fundamental sentiment if the concept appears within the verbal description of a social event. While imagining a mother who plays with a child (Eine Mutter spielt mit einem Kind.) would probably result in a feeling toward the mother that is very similar to her fundamental sentiment, the case is different for a mother beating a child (Eine Mutter schlägt ein Kind.) . Germans (and probably not only Germans) would now perceive her as quite bad rather than very good, maybe as stronger than before, and definitely as a lot more lively. In Affect Control Theory's terminology, the transient impression of that mother would have changed considerably through the action of beating a child.
Why do we expect mothers to praise children rather than beating them? Affect Control Theory's suggestion is, based on symbolicinteractionist principles, that the action of praising allows the mother to create an impression of herself that matches her fundamental sentiment, i.e., her culturally founded role identity as a mother. On the contrary, the action of beating a child would disconfirm her self-sentiment. The desire for confirming one's sentiments is seen as the basic motivational principle in Affect Control Theory. In social interaction, "humans try to experience what they already know" (Heise 2007:35) .
Mathematical model of the affect control principle. The change of impressions as events unfold is described by regression equations that predict impressions following a simple subject-verb-object grammar. These equations have the following simplified form:
where A' is the predicted impression of the actor, while A, B, and O are the fundamental sentiments toward the actor, behavior, and object, respectively. The regression weights are derived from a set of complete sentences rated in empirical studies. Additional interaction terms can account for psychological subtleties in the impression formation process. As 1 Following a research tradition in Affect Control Theory, the German affective dictionary contains separate Evaluation-Potency-Acitivity profiles for male and female raters. In the present paper, however, unisex EPA profiles are used that were obtained by averaging male and female EPA ratings. an example, acting negatively toward a bad person (like punishing a criminal) may yield a more favorable impression of the actor than acting negatively toward a good person (like punishing a child), which is accounted for by the B e O e interaction term usually found in impression formation studies. A complete model of impression formation consists of nine different equations-a separate one to estimate the evaluation, potency, and activity outcomes for the actor, behavior, and object. Previously, ABO impression formation equations have been published for English (SmithLovin 1987) and Japanese (Smith, Matsuno, and Umino 1994) . The research reported here has been done with new German equation estimations yet unpublished (Schröder forthcoming) .
Derivations of the impression formation equations can be used to mathematically operationalize Affect Control Theory's proposed motivational principle. The squared Euclidean distance between fundamental sentiments and transient impressions serves as a metric for the concept of affective deflection. According to the German ACT model, the deflection created by a mother playing with a child is D = 8.2, whereas it is five times higher (D = 40.9) for a mother beating a child. The lower the deflection, the higher is the predicted probability of the associated event to occur; hence, ACT's mathematical prediction is what common sense would suggest: German mothers prefer praising their children to beating them. It follows that by learning the emotional meaning of words in the socialization process, people will be able to derive instant knowledge about the probability of upcoming events. The mathematical calculations of ACT's predictions are done by the computer program Interact (Heise 1997b; Schneider and Heise 1995) , which implements the simulation of social interaction. The new German model has recently been incorporated into the Interact software available for download at the international ACT website (Heise 1997a) .
Emotions. While affect is considered "a general mode of consciousness" (MacKinnon 1994:123), emotions are singular experiential episodes at discrete points in time, often following a social event. Emotion concepts such as anger or happiness can be used to assign meaning to those experiences. Affect Control Theory also provides a mathematical model to predict the meaning that people will ascribe to their emotional experience during a specific episode of social interaction. Again, the model is based on empirically derived regression equations that model the amalgamation of affect when two concepts are combined (Averett and Heise 1987) . For example, the feeling elicited by the imagination of a satisfied mother is predicted by taking a linear combination of the fundamental EPA profiles of the concepts satisfied and mother.
Interact uses these amalgamation equations to create the theory's prediction of emotional meaning by comparing amalgamated EPA profiles to EPA profiles representing transient impressions after a social event. For example, applying the recently developed German equations (Schröder forthcoming) to a satisfied mother (zufriedene Mutter) yields an EPA profile of [3.6, 1.9, -0.9]. This is similar to the transient impression of a mother playing with a child [3.1, 1.7, 0.8]. A mother playing with a child feels like a satisfied mother. What does a mother beating a child feel like? The transient EPA profile is [-0.9, 3.1, 2.0] . Interact uses derivations from the amalgamation equations to calculate the EPA profile of an emotion word that would fit into that transient impression if combined with the concept of mother. In the German affective dictionary, the emotion term furious (wütend) is the one that best matches the mathematical prediction. Actually, Interact calculates an EPA profile of [-1.8, 1.9, 2.4] for a furious mother (wütende Mutter). Hence, Affect Control Theory predicts-along with common sense-that a German mother playing with a child would feel satisfied, whereas she would feel furious while beating the child. It is the specific achievement of ACT to make point predictions about likely behaviors and feelings for any upcoming event which can be described in ordinary language.
Previous empirical tests of Affect Control
Theory. The predominant methods in submitting ACT to empirical tests have included computer simulation of role behavior (MacKinnon 1994) , qualitative sociological analyses of cultures (e.g., Smith et al. 1994) and subcultures (Smith-Lovin and Douglass 1992) , and some experiments that involved vignettes or other language-based material. For example, Heise and MacKinnon (1987) predicted the perceived likelihood of events using the deflection inherent in the event descriptions. Heise and Calhan (1995) asked students to imagine themselves in 128 situations and then to report what emotions they would feel. Robinson, Smith-Lovin, and Tsoudis (1994) showed that the penalties imposed by their subjects on imaginary criminal defendants varied in line with Interact predictions, depending on the specific emotions the defendants were described to show in the court case descriptions used in the experiment. While these and other studies contributed important evidence supporting ACT, this evidence remains somewhat limited in that it is devoted to analyzing the processing of language, which is only one aspect of ACT. Cognitive psychologists (e.g., Johnson-Laird 1983) have argued that the human mind controls its activities by manipulating analogous mental models rather than the abstract symbols of language. Therefore, it is by no means evident that the same processes of impression formation as they occur in reading vignettes guide actual social behavior and immediate emotional experience. While Affect Control Theory would certainly be impressive enough as a theory of the affective structure of language, its most interesting suggestion is the functional equivalence of the processing of language with the affective regulation of social behavior. Observing real behavior is of the essence for submitting this bold hypothesis to a test.
In an effort to do so, Wiggins and Heise (1987) created an experimental situation where naive subjects interacted with a young man (actually a confederate) who was labeled as either a fellow student or as a participant recruited from a juvenile delinquent program. In one experimental condition, the subjects' sense of self-worth was diminished by a supposed secretary criticizing and treating them rudely. In the control condition, the secretary was nice to the subjects. Affect Control Theory suggests a principle of evaluative balance in social interaction: To create positive impressions of themselves, actors are expected to treat positive objects kindly and negative objects poorly. This has been discussed above as the B e O e term in the impression formation equations. In the context of Wiggins and Heise's experiment, this term predicts that the students embarrassed by the secretary would treat a fellow student especially kindly, and the supposed delinquent especially poorly in order to restore their damaged self-esteem.
That was precisely what happened during the experiment according to observers blind to the experimental conditions. The results of the experiment by Wiggins and Heise (1987) can be interpreted as behavioral evidence for the B e O e effect to occur in social interaction. Robinson et al. (1992) looked at emotional responses to deflecting events by employing a typical experiment-design from self-verification theory (Swann and Read 1981) . Participants were asked to read a short passage from a well-known piece of literature, believing that their performance would be evaluated by two different raters. One rater gave positive feedback, while the other rater criticized the performance. Affect Control Theory correctly predicted that while all the subjects receiving positive feedback would feel positive emotions, those participants originally low on self-esteem would choose to interact later with the rater who had provided negative feedback. The experiment delivered behavioral evidence for one of the core assumptions of ACT: people create interactions in order to confirm what they already know about themselves.
Goals of the present study. The present article deals with an experiment aimed at providing additional behavioral evidence for the affect control principle governing social interaction. We intended to create a complex setting for social interaction that would allow us to examine the dynamics of impressions, behavior, and emotions as a whole, rather than focusing on single (albeit central) aspects of the theory as in the previous behavioral experiments reported above. The most important goal of our study was to link behavioral observations and reported emotions to the mathematical model of Affect Control Theory as it is stated in the following hypotheses:
Social Action Hypothesis: During the experiment, subjects are more likely to choose behaviors that cause less affective deflection according to the German ACT model.
Emotion Hypothesis: Subjects are more likely to label their emotional experiences with emotion concepts having low Euclidean distances to those predicted by the German ACT model. While these are very general hypotheses, more operational precise predictions about behavior and emotions will be derived from the mathematical model using the computer simulations that are displayed in the results section.
The second goal of our experiment was to apply Affect Control Theory to leadership behavior.
Leadership
Traditional definitions of leadership have emphasized an intentional, goal-oriented character of leadership behavior, as the following example shows: "Leadership may be considered as the act of influencing the activities of an organized group in its efforts toward goal setting and goal achievement" (Stogdill 1950) . By contrast, Affect Control Theory suggests that the driving force behind a leader's actions is to affirm the culturally shared affective meaning of the situation. For example, the German EPA profile for an executive (Führungskraft) 2 is [0.3 2.3 1.8]. Among the behaviors with EPA profiles most similar to that in the German dictionary are call to perform well (Leistung fordern) and-amusingly-get drunk with (besaufen). 3 ACT quite plausibly predicts that German leaders not only press their followers to perform well on their job, but also cultivate an attitude of conviviality by occasionally going out for a drink with them. However, neither of these actions stems from any intentional goal-oriented efforts.
Schneider (2002) pioneered the application of Affect Control Theory's computer simulations to classical theories of leadership. The American ACT model he used for the simulations predicted that a manager would caution, uplift, or congratulate an advisor with whom he was interacting. The positive nature of these suggested behaviors can be interpreted, according to Schneider, in terms of a charismatic view of leadership. The simulations also predicted a mutual rise in status as a result of the interaction between the leader and the advisor. This can be linked to transactional theories of leadership like the leader-member exchange approach (Danserau, Graen, and Haga 1975) , which focuses on the exchange of satisfactions, monetary or psychological, in the leadership process. Schneider does not, however, report evidence from sources other than the computer simulation, which would further corroborate his proposed affect control view on leadership. This is clearly an area where future research is required.
Leadership styles. One of the best established dichotomies in the area of leadership consists in the distinction between authoritarian and democratic leadership styles; the distinction can be traced to a classical study by Lewin, Lippitt, and White (1939) but has been reasserted by many other researchers, although sometimes labeled differently. Authoritarian leaders provide clear expectations for what needs to be done and how it should be done; there is a power gap between the authoritarian leader and the followers. In contrast, democratic leaders offer guidance to group members but also participate in the group and encourage other group members to make proposals; hence, they are sometimes called participative leaders. A very similar, well known dichotomy of leadership behaviors has been established by the Ohio State leadership studies, employing orthogonal dimensions of initiating structure and consid-eration (Halpin and Winer 1957; Fleishman and Harris 1962) . High initiating structure combined with low consideration is very similar to Lewin's authoritarian leadership, where the leader clearly defines what subordinates are supposed to do and how. High consideration combined with medium to high initiating structure corresponds to the more democratic leaders, who care about their subordinates as people, promote good socioemotional relationships among them, and stimulate them to have their own ideas and activities.
One possible way for dealing with these different leadership styles in an Affect Control Theory framework would be to assume that different leaders use different social identities for defining themselves in their role as a leader. For example, the German affective dictionary (Schröder 2008) The purpose of this experiment was to examine whether the general principles of Affect Control Theory could indeed be used to predict the subjects' behavior in a typical leadership task. No additional hypothesis was formulated, as the confirmation of the more general social action and emotion hypotheses would automatically generate evidence for the proposed affect control theory of leadership. The software Motivator One (Heineken, Lohaus, and Ollesch 1996) was used to create the virtual company Magic Monster Inc. devoted to producing little toy monsters. The company has three departments (purchasing, production, and sales), each headed by a virtual agent. The subjects' task consisted in running the company for a simulated year (real time: approximately 50 minutes) as the CEO. To do so, they communicated with the virtual heads of department by choosing phrases out of those available in the communications menu. There were 105 different phrases available that were organized into 13 categories of leadership behavior. For a screenshot, see Figure 1 . In the upper part of the screen, the three heads of department can be seen. By clicking on their picture, the participants could start communicating with them. In each category of leadership behavior (in the example of Figure 1 : praise employees), a choice of seven phrases was available.
The three virtual employees usually answered the communication. Their answers appeared on the screen in pop-up windows containing a specific utterance. Occasionally, the virtual agents would start communicating with the subjects on their own, controlled by a random generator in the software. In the lower part of the screen, information about the economic state of the company could be analyzed.
Magic Monster Inc. was developed for training business leaders and for conducting experiments in organizational psychology (e.g., Heineken, Ollesch, and Stenzel 2003) . From a series of previous studies, there is evidence for its subjective validity among practitioners (Ollesch 2001) . At the core of the software is a mathematical model of motivation. By clicking on an adequate phrase, the subjects change the current motivational state of their virtual employees, which is in turn linked to the economic model implemented in the software. As an example, praising the leader of the sales department would increase his achievement motivation. Consequently, his performance would go up, increasing the number of toy monsters sold and the company's turnover. However, running the company is not as easy as the example might suggest. The model combines 10 motivational variables with 20 economic variables, resulting in a complex and highly dynamic system. The important point for testing Affect Control Theory in leadership is that communicating with the virtual employees is the only way for the subjects to influence the state of the company in order to maximize its economic value.
Sample
Subjects were 64 university students from Berlin, Germany. They were recruited via a city-wide database of students interested in taking part in psychological experiments. Data from one subject had to be excluded due to technical problems with the employed software. Data from three additional subjects were excluded because they showed no variation at all in the behaviors chosen, but rather clicked on the same phrase again and again, regardless of what happened during the course of the simulation. Consequently, the analyses reported here relate to the remaining 60 subjects, 30 of whom were males, and 30 females, at an average age of 26.8 years (SD = 7.3 years).
The experiment had been advertised as an assessment-center training. As a reward for their participation, the subjects were offered professional feedback from a trained psychologist on their leadership behavior and problem-solving performance during the business simulation.
Experimental Design
The experimental design was 2 between ϫ 3 within factorial. The between-subjects manipulation aimed at inducing authoritarian versus democratic leadership styles in the subjects using a situational interview priming technique. The within-subjects manipulation was about assigning different personalities to the three virtual employees. The combination of these manipulations yielded six different actor-object configurations in which social interactions could occur during the experiment. Manipulation of leadership style. Before the subjects started to run the virtual company, a structured situational interview was conducted "to assess their previous experience with leadership situations." Half of the subjects (N = 30) were asked to remember and describe a situation "where they prevailed over the resistance of the other group members" (authoritarian leadership condition). In German, the wording closely matched Max Weber's famous definition of power (Weber [1922 (Weber [ ]1990 . The remaining 30 subjects were asked to report a situation out of their memory "where they succeeded in convincing the other group members of their ideas" (democratic leadership condition). This priming was intended to bias the subjects so that during the experiment they would stick to their situational self-definitions elicited from the prior interview.
The situations assessed with the interviews were simulated with the German Affect Control Theory model implemented by Interact as follows. A student prevailing over a student (Student setzt sich durch gegen Student) yielded a transient actor EPA profile of [0.8, 1.9, 1.7], which is similar to the one of an executive (Führungskraft) in the German dictionary and was used to simulate the actions of those subjects in the authoritarian priming condition. The actions of the democratically primed students were simulated with the EPA profile of [1.3, 1.2, 0.9], the transient actor impression from the Interact simulation of a student convincing another student (Student überzeugt Student). This is similar to the occupational identity of a Facharbeiter (skilled worker) in the German dictionary (Schröder 2008) .
Manipulation of employee personality. In the Motivator One software, the a priori probability of the virtual agents showing specific behaviors was manipulated in order to assign different kinds of personality to them. One of the heads of department was programmed to perform especially helpful and supportive actions. For example, he would occasionally tell the subjects that he "enjoyed dealing with challenging tasks" and that "you can always count on me, boss!" These employee actions were simulated in Interact with the behavior support (unterstützen [3.0, 2.4, 0.7] ). The second virtual agent was programmed to be especially rude in his communicative behavior. Among his most frequent utterances were "I'll give my staff hell in order to get them to work" and "How do you want me to get my damn work done if you behave like this, boss ?" These behaviors were simulated with the concept antagonize (gegen sich aufbringen [-1.8, 1.0, 1.4]). The third employee used to "retreat into his office", to "avoid contact with his staff ", and to complain about his work rarely being appreciated. These actions were simulated using the concept avoid (ausweichen [-1.3, -0.7, -0.3] ). The assignment of these employee personalities to the names, pictures, and positions of the virtual agents was balanced in a latin square type of design.
Dependent Variables
Impressions. Semantic Differential scales with opposite adjectives at each end were used to obtain ratings of the subjects' affective impressions of the virtual employees at the end of the experiment. The scales were the same as in the development of the German affective lexicon (Schröder 2008, forthcoming) . In the experiment, the EvaluationPotency-Activity scores of the virtual agents served as a check of the employee personality manipulation.
Actions. The computer registered any of the subjects' actions during the experiment. The relative frequency with which a participant chose behavior toward a specific employee from a particular category of leadership behavior in relation to the total number of the participant's actions toward that employee was used as the dependent variable for testing the social action hypothesis. The following 13 categories were available in the communications menu: praise, criticize, ask for the employee's opinion, set goals, give orders, inform about company goals, offer career opportunities, change salary, press for performance, demand cooperation, hold a technical discussion, socialize with employees, and address a conflict. As the opposed actions of raising the employee's salary and refuse a request for salary increase were both contained in the change salary category, the latter was split; hence, there were 14 dependent variables in total.
When simulating these leadership actions with Interact, the category label from the software was employed in most cases. For example, the concept of praise (loben) contained in the German affective dictionary (Schröder 2008 ) was used to simulate the actions that the subjects chose from the first leadership category. There were two difficult cases, however, in which the category label did not seem to adequately reflect the affective meaning of the available phrases figuring in that category. First, in the goal-setting category, the concept challenge (herausfordern) seemed to better correspond to the affective tone of the available actions. Second, in the company-goals category, provoke (reizen) was seen to be more appropriate than the affectively positive behavior of informing. It should be noted that including or excluding the behavior from these two ill-defined categories from the data analysis did not alter the results of the experiment. All the EPA profiles used for simulating the leadership behaviors are displayed in Table  2 .
Emotions. After completing the business simulation, the participants were asked to use a list of 40 emotion concepts to indicate which of the corresponding emotions they had experienced while interacting with each of the three virtual employees. For each of the six experimental conditions, the accumulated frequency with which an emotion concept was flagged on the lists was used as a measure for the observed probability of the corresponding emotion to occur in that particular actor-object constellation.
The list of emotion words had been designed to occupy the entire emotional space, according to established dimensional models of emotional meaning (Morgan and Heise 1988; Scherer 2005 ).
Procedure
The participants were assigned to authoritarian or democratic conditions based on the order of appearance and on a random sequence previously determined. The number of males and females in each condition was balanced. Upon arrival, a participant was welcomed by one of three experimenters and given a short description of the purpose of the experiment ("study the emotional dynamics in a leadership situation"). Subsequently, they were given a short introduction into Magic Monster Inc. and they had the opportunity to familiarize themselves with handling the software during a 15-minute trial phase. After that, the experimenter conducted the situational leadership interview with the participant. All of the experimenters had previously received extensive training to ensure that they closely followed the manual for the interview. Immediately after the interview, the subjects started on the task of running Magic Monster Inc. for a simulated year. After completion, they were handed out a questionnaire that contained the Semantic Differential items and the emotion word lists. Finally, they were thanked with a bar of chocolate, debriefed and given feedback.
RESULTS
Manipulation Check
Leadership style. After describing a leadership situation during the interview, subjects were asked to concentrate on the emotions involved in that situation and to flag the corresponding concepts on the list of 40 emotion words. These 40 concepts can be organized into five emotional meaning clusters, depending on all the possible combinations of positive or negative values on the E, P, and A dimensions (note that the P dimension is only necessary for distinguishing emotions similar to anger from emotions similar to fear, which are both negative and lively-see Morgan and Heise 1988 tions in the authoritarian leadership situations whereas the (+ + +) cluster with emotion concepts similar to happiness dominates for the democratic experimental condition. The difference in the frequency distribution is statistically significant ( 2 = 15.16, df = 4, and p < .01).
Strictly speaking, this result does not prove that the subjects later retained the different self sentiments elicited by the interviews, but at least it may serve as evidence for the different affective meaning (consistent with the theory) of the remembered authoritarian versus democratic leadership situations.
Employee Personality. Interact predicts a transient impression of [1.5, 1.5, 0.5] for an employee that supports a student (Mitarbeiter unterstützt Student) . This is very similar to the average Semantic Differential rating of the participants' affective impression of the supportive employee: [2.0, 1.3, 0.2]. In contrast, the antagonizing employee was rated [-1.1, 1.2, 1.5] which was again very similar to the predicted EPA profile from the Interact simulation (Mitarbeiter bringt Student gegen sich auf): [-0.8, 1.0, 1.3] . Finally, the predicted impression of the withdrawn employee was [-0.3, -0.1, 0.1], while the obtained average rating was [-0.3, -0.8, -0.5] . Summarizing, manipulating the a priori probability of the virtual agents' actions can be considered successful in creating the intended affective impressions of them with the participants.
Actions
It was predicted that the subjects would be more likely to perform actions that cause lower deflections in simulations with Interact, using the German model of Affect Control Theory. As the experimental design involved 6 different actor-object constellations and 14 dependent variables, 84 interaction sequences were simulated to obtain deflection values and compare them with the observed relative frequency of the behavior in question. Because of limitations of space, the analysis will be demonstrated in detail only for the category of raising the employee's salary, which may serve as an example. For the remaining dependent variables, only a summary of the results is given (see Table 2 ); the detailed analyses are available upon request from the first author.
To calculate deflections, sequences of two events were simulated in Interact to account for the dynamic nature of the ongoing interactions. First, the virtual employee acted upon the subject, depending on his personality. Second, the subject answered using the behavior in question. The resulting deflection served to predict the outcome of the experiment. Here are four examples following the actor-behavior-object scheme (the German word Mitarbeiter [1.0, 0.3, 0.2] was used to simulate the employees): These simulations yield the operational hypotheses of the experiment: the differences in deflection predict-along with common sense-that participants in the democratic priming condition are more likely to raise the pay of the employee, compared to those primed with the concept of authoritarian leadership. The second prediction is that a supportive employee is more likely to get a raise in pay than an antagonizing employee. The complete predictions for this dependent vari- Note: EPA profiles for the dependent variables are averaged male and female ratings from the German affective dictionary (Schröder 2008) . Note that in order to confirm ACT predictions, low deflections are expected to correspond with high frequencies of the behavior in question.
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Freie Universitaet Berlin Wed, 22 Jul 2009 09:40:33 able are contained in Figure 2 , whereas Figure  3 presents the corresponding relative frequency of behaviors as registered by the computer. Be aware that the relationship between deflection and the probability of the action is inverse. In order to confirm the predictions, high bars in Figure 2 should correspond with low bars in Figure 3 . It can easily be seen that the predictions held up for all of the betweensubjects contrasts: regardless of the employee's personality, granting a raise in pay causes more deflection for authoritarian leaders, and indeed, they were less likely to raise their employees' salaries during the business simulation. As for the employee personality manipulation, Interact's predictions held up in five out of six possible within-subjects contrasts. Table 2 contains all the predicted deflection values and the corresponding observed relative frequencies of behavior. These data can be used to assess the predictions of the social action hypothesis for all the contrasts involved by checking whether a lower deflection actually resulted in a higher frequency of the behavior.
In total, there were 42 between-subjects contrasts (14 dependent variables combined with three types of employees) for the leadership-style manipulation. Of these, 27 were correctly predicted by Interact in the way presented here. The binomial probability of obtaining 27 correct predictions out of 42 by pure chance is p < .05. Moreover, there was a significant positive correlation (r = .32, p < .05) between the difference in deflection and the effect size (d) over all the contrasts. The conclusion is that the mathematical ACT model not only predicted the direction of the effects beyond chance, but also their magnitude.
Comparisons between 3 types of employees combined with 2 types of leaders and 14 dependent variables yielded 84 possible within-subjects contrasts. Of these, 56 were correctly predicted by the simulations. The binomial probability of obtaining this result by chance is p < .01. The correlation between the difference in deflection and the effect size (d) over all the within-subjects contrasts was r = .37 (p < .01). The very same conclusion applies as for the analysis of the between-subjects contrasts. Apparently, different deflections calculated from the language-based ACT model accounted for differences in observed behavior during the experiment. The results corroborate the social action hypothesis. The affective structure of the language is hypothesized to influence the probability of specific emotions to occur. The probability can be predicted from the theory's mathematical model, depending on the location of the employed identities and behaviors in the threedimensional affective space. For any given constellation of actor and object, there are not only optimal, mutually identity-confirming behaviors, but also "typical" emotional experiences that are semantically linked to the behaviors; those are called structural emotions (MacKinnon 1994:133-5) . While the participants in the highly dynamic business simulation were expected to eventually experience all the forty emotions on the emotion word list handed out to them, the different emotions were predicted to occur with different frequencies, depending on the six actor-object configurations created with the experimental design. The predictions for these structural emotions were derived from Interact simulations of two consecutive events in a way similar to the one described above. First, an action of the virtual employee on the participants was simulated, depending on the employee's personality. Then, rather than simulating the participant's reaction using one of the available leadership behaviors, the mathematically optimal behavior was implemented to simulate the second event in the interaction. Take the following example: EMPLOYEE-SUPPORT-AUTHORITARIAN PARTICIPANT. The German Interact version suggests that a fictitious behavior with an EPA profile of [0.8, 1.5, 2.6] would be the participants' optimal response in order to confirm the fundamental sentiments of themselves and the supportive employee. Of course, no leadership behavior with exactly that EPA profile exists in the business simulation; the Interact prediction should thus be interpreted as the immediate affective action tendency toward that particular employee. Simulating the next event with such an action tendency as AUTHORITARI-AN PARTICIPANT-[0.7, 1.5, 2.6]-EMPLOYEE yields an emotion prediction of [1.0, 0.2, 1.9] . That was interpreted as the structural emotion for the authoritarian leadership / supportive employee experimental condition. Table 3 contains the predictions for all of the conditions of the experiment. They were all derived in the way described here.
None of these predictions exactly matched any EPA profile of the emotion concepts on the list given to the subjects. However, the structural emotion predictions can be used to derive operational emotion hypotheses from Affect Control Theory's mathematical model. The closer the location of an emotion concept is to the predicted emotion in the affective space, the higher the probability of the corresponding emotion is to occur. Consequently, for all of the 40 concepts on the emotion word list, Euclidean distances from the corresponding EPA profiles to the predicted structural emotion were calculated separately for each of the experimental conditions. These distances were compared with the observed probabilities of the emotion concepts to be flagged by the subjects as describing their emotional experience while interacting with the virtual employees. The resulting correlations are displayed in Table 4 . As had been assumed in the emotion hypothesis, all of the correlations were negative. Most of them were statistically significant and can be considered substantial. In total, the result can be interpreted as lending support to the emotion hypothesis as well. Not only did the participants act as predicted by Interact when running Magic Monster Inc., but they also experienced the predicted emotions.
DISCUSSION
The results of the experiment seem to corroborate one of the central propositions of Affect Control Theory: impression formation based on verbal descriptions of social events and formalized in mathematical models corresponds to impression formation processes that occur during realistic social interactions. Before discussing theoretical consequences for applying Affect Control Theory to leadership, we comment on some strengths and possible shortcomings of our experiment and on the experimental method in general.
Critical Review of the Experiment
While the overall results of the experiment are clearly in line with Affect Control Theory's predictions beyond chance, the obtained effects seem rather small. Only twothirds of the contrasts between experimental conditions are correctly predicted, and the reported correlations are only small to medium in size, regardless of whether actions or emotions were predicted. What does that outcome mean for the power of the ACT model to account for the subjects' behaviors and experiences?
One might draw the conclusion that additional cognitive or motivational processes have to be assumed to get a complete explanation of the social interaction that took place. The participants not only found themselves in a situation where social interaction was required from them, but they were also expected to solve the complex problem of successfully running a virtual company. Often, following their affective action tendencies would impede effective problem solving. For exam- ple, the subjects might have had the desire to reprimand the rude employee every once in a while. Doing so, however, would have had a negative impact on the economic state of the virtual company, because Magic Monster Inc. has been programmed to teach young executives to create positive rather than negative motivational states in their employees. Thus, operant conditioning was also involved in the experiment. The participants can be assumed to have learned that praising the rude virtual employee from time to time was a successful strategy due to the logic of the software, even though criticizing him would have been the more adequate reaction according to their sentiments.
There are also some methodological aspects to consider. One problem can be found in the fictitious situation of the experimental game. The student subjects played a management role and thus could not act on a pure student identity nor a real managerial identity; giving them a definite identity in the Interact simulation could most probably not be a perfect match. Another related problem lies in the restricted, albeit large, lexicon of 1,100 words, rated on the EPA dimensions, which makes it more difficult to find the words best suited to describe the ongoing events with appropriate actors, behaviors, and target persons. Finally, priming subjects through self-reports of specific former more autocratic or more democratic actions is not the same as being an authoritarian or a democratic leader. The obtained behavioral effects may be much less pronounced, especially because the priming effects are likely to diminish or even disappear in the course of actions and reactions. All these methodological aspects are likely to reduce the exactness of the test.
Nevertheless, the parsimonious affect control principle has proven to account for a substantial portion of subjects' behavior and their emotional experiences during the experiment. After all, the predictions were obtained by simulating a simple interaction sequence composed of only two events. A simple model can never be expected to account completely for phenomena in the real world. Given the very complex and highly dynamic situation in which the subjects found themselves while running the virtual company, the clear picture of the results in favor of the hypotheses derived from Affect Control Theory can be considered quite impressive. While their conscious attention was bound to rational economic problem solving, the subjects seemed to use their actions to validate their feelings of the situation, just as ACT proposes.
Comments on Affect Control Theory and the Experimental Method
It should be noted that considerable trial and error was involved in creating the Interact simulations of the experiment before finding the exact ones presented here and that matched the observed behaviors and reported emotions in the experiment so well. This problem was already noted above as a possible explanation of the low effect size. The issue could be raised as to whether these simulations can still be considered as "predictions" or if, rather than that, they are post hoc explanations. The trouble with post hoc explanations in experimental psychology is hindsight bias (Fischhoff and Beyth 1975) , also known as the "I knew it all along" effect. After knowing the results, experimenters unconsciously change their hypotheses about them, as most scientists are more or less motivated to see their hypotheses confirmed. The advantage of using a software like Interact for generating hypotheses about the outcome of an experiment is that the mathematical algorithm involved is immune to hindsight bias.
The important question is: What does it mean to simulate the results of an experiment, and what does it not mean? Even though most experimental psychologists follow an epistemological ideal stemming from the natural sciences (Pettigrew 1991) , there is a fundamental difference between a physics or chemistry experiment and a social psychological one, in that the latter studies humans in social situations and humans always ascribe meaning to social situations (including experiments). The notion that humans always base their actions on the meaning that they ascribe to a situation stems from symbolic interactionism (Blumer 1969 ), many of whose proponents have adopted an epistemological position opposed to that of experimental psychologists, rejecting quantitative and experimental methods. Perhaps, one of the most important strengths of Affect Control Theory lies in its potential to reconcile symbolic interactionism taught in sociology departments with experimental social psychology taught in psychology departments (see Stryker 1977; Stephan, Stephan, and Pettigrew 1991; Scholl 2007 for discussions of the two social psychologies). Experiments are social situations which experimenters as well as participants interpret by relying on their language. There is no objective or even mathematical way to define the meaning of such a situation. But once an interpretation is made, it is possible to mathematically model and experimentally test the behavioral and emotional consequences of the interpretations.
Running an Interact simulation means translating the verbal definition of a situation into the mathematical ACT model (Schneider and Heise 1995) . When simulating interactions that occur during an experiment, the researcher has to ensure that his definition of the situation closely matches the subjects' definition of the situation given by the independent conditions. If, and only if a sufficient overlap exists in interpreting the meaning of the independent manipulation, any positive results of the experiment can be taken as evidence for the theory. In the present experiment, the positive manipulation-checks corroborate the assumption that the participants more or less perceived the situation in the way it was labeled in the simulations. Thus, it seems warranted that this experiment presents a serious test of Affect Control Theory. The self-sentiments of the participating subjects evoked in the leadership interview, as well as their impressions of the virtual employees at the end of the experiment, were linked to their actions and perceived emotional states during the business simulation in the way the mathematical ACT model predicted it.
Affect Control Theory and Leadership
As evidence was found for the Social Interaction hypothesis, the affect control theory of leadership first presented by Schneider (2002) and extended in the present paper is also bolstered. A good deal of the leadership behavior examined in the experiment can be explained by the general affect control principle of using actions to create sentiment-confirming impressions. It is especially interesting to see that evoking authoritarian versus democratic situational self-definitions actually resulted in different leadership behaviors during the experiment. The behavioral impact of assuming different self-definitions of the leader can be seen as a parsimonious explanation for subjective theories of leadership influencing social interaction. In the experiment, these subjective theories were generated by the manipulation. In real life, they may stem from a variety of sources including interpersonal aspects of the leader's personality, management ideologies learned at business schools, or even organizational cultures.
Obviously, more research on Affect Control Theory and leadership is needed. Even though Magic Monster Inc. is considered by practitioners to realistically model the requirements for real business leaders (Ollesch 2001) , it remains, after all, a computer scenario. The subjects in the experiment were all students and not real business leaders, who almost certainly differ from students in their self-definitions as well as in behavioral techniques acquired in practice. A lot could be learned from repeating the described experiment with participants from an MBA program. Questionnaire or interview-based field studies could contribute important evidence from real organizations to the proposed affect control theory of leadership.
Despite all these limitations, the experiment reported here in combination with Schneider's (2002) simulation results proves the application of Affect Control Theory to leadership to be a fruitful area. The theory provides a fairly contrasting view on leadership, compared to most of the established theoretical traditions in the management literature. Leaders' decisions and actions are not seen as primarily motivated by conscious efforts to align employees' behaviors with organizational goals, but rather by the affective desire to maintain cultural definitions of leaders' and employees' social roles. This per- spective opens up a whole series of interesting questions that should be addressed in further research. To name only a few examples: Under which circumstances are the leader's affective behavioral tendencies beneficial to attaining the goals of the organization? When are they harmful? How do leaders manage to refrain from actions that seem emotionally appropriate to them but that might impede goal attainment?
